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Abstract 


Problem/Condition: Trichinellosis is a parasitic disease caused by roundworms of the Trichinella genus. Humans 
are incidental hosts who become infected after ingestion of raw or undercooked meat containing encysted larvae of 
Trichinella spp. Common signs and symptoms of trichinellosis include eosinophilia, abdominal pain, fever, periorbital 
edema, and myalgia. 

National surveillance has documented a decline in the reported incidence of trichinellosis in the United States since 1947, 
the first year nationwide data were collected systematically. The decreased incidence of trichinellosis has mirrored the 
decrease of Trichinella in commercial pork products as a result of changes in pork industry management standards and 
government regulations. In addition, an overall decrease has occurred in the number of cases of trichinellosis related to 
pork consumption. During 1997-2001, meats other than pork were the most common source of infection, and more 
cases were associated with home-raised pork than with store-bought pork. 


Reporting Period Covered: 2002-2007. 


Description of System: Trichinellosis is a reportable disease in 48 states and has been a nationally notifiable disease 
since 1966. Cases are defined by clinical characteristics and the results of laboratory testing for evidence of Trichinella 
infection. States report cases to CDC through the National Notifiable Diseases Surveillance System. Reported cases 
are summarized weekly and yearly in MMWR. In addition, states are asked to submit a standardized case report form 
with supplementary case data to CDC’s Division of Parasitic Diseases. 

Results: During 2002-2007, a total of 66 cases of trichinellosis were reported to CDC. Those cases for which a supple- 
mentary case report form was not submitted or that did not meet the case definition were excluded from analysis. Of 
the 66 cases reported during 2002-2007, a total of 12 (18%) cases were excluded from analysis. 

Associated meat products were classified as either pork or meat products other than pork and were identified for 43 
(80%) cases. Meat products other than pork were associated with 27 (50%) cases: 21 with bear meat, one with either 
bear or deer meat, one with cougar meat, one with deer meat, one with walrus or seal meat, and two with commercial 
beef. Pork was associated with 10 (19%) cases: seven with commercial pork, two with noncommercial pork, and one 
with an unspecified type of pork. Of the seven cases associated with consumption of commercial pork, five were linked 
to U.S. commercial pork, and two were attributed to pork ingested during travel in Asia. The two cases associated with 
noncommercial pork were attributed to wild boar meat; one case involved wild boar meat from a farm and the other 


wild boar meat from a farmers’ market. Six patients reported consuming both pork and meat products other than pork, 
but the infected meat product could not be identified. 


Interpretation: The number of reported trichinellosis cases attributed to commercial pork consumption remains low. The 
greatest number of cases continues to be associated with consumption of meat other than pork, especially bear meat. 


Public Health Action: For the incidence of trichinellosis 


Corresponding author: Susan P. Montgomery, DVM, Division of in the United States to be reduced further, education 


Parasitic Diseases, National Center for Zoonotic, Vector-borne and regarding safe food preparation practices and prevention 
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Introduction 

Trichinellosis is a parasitic disease caused by numerous spe- 
cies of roundworms of the genus 7richinella and is enzootic 
worldwide in many carnivores and omnivores, especially 
scavengers (/). Humans are infected after ingestion of raw 
or undercooked meat containing viable encysted larvae of 
lrichinella spp. Trichinellosis is divided into two phases: an 
enteral (gastrointestinal) phase and a parenteral (systemic) 
phase. During the enteral phase, larvae are released from the 
ingested cysts and invade the wall of the small intestine, where 
they become adult roundworms. The invasion of the small 
intestine can cause gastrointestinal symptoms (e.g., upper 
abdominal pain, diarrhea or constipation, vomiting, and low- 
grade fever). The parenteral stage begins approximately 5 weeks 
after ingestion of viable encysted larvae, when adult females 
release larvae that then migrate to striated muscles, where 
they encyst. Migration and encystment of larvae can cause 
inflammatory reactions and local tissue necrosis and can lead 
to periorbital edema, facial or peripheral edema, fever, myalgia, 
conjunctivitis, headache, rashes, bronchitis, and eosinophilia. 
Fatal cases caused by neurologic and myocardial complications 
occur rarely (/,2). Albendazole is recommended for treatment 
of the intestinal-stage parasite, while albendazole in conjunc- 
tion with a steroid may be used during the parenteral phase 
to treat more serious symptoms. 

In the United States, the national trichinellosis surveillance 
system has documented a decline in the number of trichinel- 
losis cases reported since 1947, the first year that data were 
collected systematically in the United States. The median 
number of cases reported annually has declined from 393 
during 1947-1951 to 12 during 1997-2001 (3). Historically, 
the majority of cases of trichinellosis in the United States have 
been caused by consumption of 7richinella-infected pork, and 
the decline in human cases is attributed to the decrease in the 
prevalence of Trichinella infection among commercial swine 
(3,4). During 1997-2001, consumption of meats other than 
pork, particularly wild game meat, was the most common cause 


of infection; more cases were associated with home-raised pork 
than with store-bought pork (3). 


Methods 


State health departments report new cases of trichinel- 
losis to CDC through the National Notifiable Diseases 
Surveillance System with electronic reporting of new cases 
using the National Electronic Telecommunication System for 
Surveillance or the National Electronic Disease Surveillance 
System (5). Additional clinical and epidemiologic information 


is gathered for each case and reported to CDC on case report 
forms (CDC 54.7 Rev. 02-90). 

A confirmed case of trichinellosis is defined as illness with 
clinically compatible manifestations of trichinellosis (e.g., 
eosinophilia, fever, periorbital edema, and myalgia) and 
laboratory-confirmed Trichinella infection. Laboratory con- 
firmation of infection is made either by a positive serologic 
test for Trichinella-specific antibody or by identification of 
Trichinella \arvae in tissue obtained by muscle biopsy. An 
outbreak is defined as two or more epidemiologically linked 
cases, at least one of which must be laboratory-confirmed. An 
outbreak-associated case should be reported as confirmed if 
the patient shared an epidemiologically implicated meal or 
ate an epidemiologically implicated meat product and had 
either a positive serologic test for Trichinella or a clinically 
compatible illness (5). 

This report presents trichinellosis surveillance data for 2002-— 
2007. Reported cases not meeting the confirmed case definition 
or for which a supplemental case report form was not submit- 
ted were excluded from analysis. For data analysis, commercial 
pork products were defined as pork purchased at supermarkets, 
butcher shops, or restaurants. This category also includes 
pork products eaten in other countries. Noncommercial pork 
products were defined as pork obtained directly from a farm, 
from home-raised swine, or from wild boar. 


Results 


During 2002-2007, a total of 18 states* reported 66 cases 
of trichinellosis to CDC. Of these 66 cases, 12 (18%) were 
excluded from analysis; eight did not meet the case definition, 
two were unaccompanied by case report forms, and two had 
been included previously in the 1997-2001 surveillance sum- 
mary. Four states accounted for 31 (57%) cases: California 
(11 cases), Alaska (10 cases), New York (five cases), and 
Pennsylvania (five cases). Three states in the West (Alaska, 
California, and Washington) reported 21 (39%) cases, seven 
states in the Northeast (Massachusetts, New Hampshire, New 
Jersey, New York, Pennsylvania, Rhode Island, and Vermont ) 
reported 17 (31%) cases, four states in the Midwest (Michigan, 
Minnesota, North Dakota, and Ohio) reported 10 (19%) 
cases, and three states in the South (Florida, Maryland, and 
Tennessee) reported six (11%) cases (Table 1). Of the 54 cases 
that were analyzed, 35 (66%) occurred in males and 19 in 
females. For the 53 (98%) patients whose age was known, the 
median age was 39 years (range: 2-73 years) (Figure 1). Date 


* Alaska, California, Florida, Illinois, Maryland, Massachusetts, Michigan, 
Minnesota, New Hampshire, New Jersey, New York, North Dakota, Ohio, 
Pennsylvania, Rhode Island, Tennessee, Vermont, and Washington. 
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of illness onset was known for 42 (78%) patients. Five cases 
occurred in the winter, 16 in the spring, nine in the summer, 
and 12 in the fall; for 10 cases, the onset date was known, but 
the associated meat product was unknown. (Figure 2). 

At least one common clinical manifestation was reported by 
52 (96%) patients. Myalgia was reported in 38 (70%) patients, 
eosinophilia in 39 (72%) patients, fever in 29 (54%) patients, 
and periorbital edema in 15 (28%) patients. Of the 52 patients 
reporting at least one common sign or symptom, 39 (75%) 
reported having at least two common signs or symptoms, 
22 (42%) reported having at least three common signs and 
symptoms, and eight (15%) reported having all four common 
signs and symptoms. The two patients who did not report at 
least one common sign or symptom of trichinellosis both had 
positive antibody titers and were associated with outbreaks. 
Of the total of 54 patients, 25 (46%) reported both date of 
illness onset and date of consumption of implicated meat. The 
median incubation period was 18 days (range: 2-61 days). For 
one case, an incubation time of 1,975 days was reported; this 
patient was removed from the analysis of the incubation period 
because the incubation period usually is <2 months. 

Serologic testing was performed on all 54 patients; 52 (96%) 
patients were seropositive for Trichinella antibodies. Two 
patients were seronegative but were associated with outbreaks 
and had one or more of the common signs and symptoms of 
trichinellosis. A muscle biopsy reportedly was performed on 
one patient, but no 7richinella larvae were found. 

The source of infection was identified for 43 (80%) patients 
(Table 2). Of the 43 cases with known source of infection, 
pork was associated with 10 (23%) cases: seven with com- 
mercial pork, two with noncommercial pork, and one with 


TABLE 1. Number of trichinellosis cases and outbreak cases, 
by reporting state — United States, 2002-2007 


Outbreak 
State 2002 2003 2004 2005 2006 2007 Total cases 
Alaska 7 10 
California 10 
Florida 
lilinois 
Maryland 
Massachusetts 
Michigan 
Minnesota 
New Hampshire 
New Jersey 
New York 
North Dakota 
Ohio 
Pennsylvania 
Rhode Island 
Tennessee 
Vermont 
Washington 


Total 
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FIGURE 1. Cummulative number* of patients with trichinel- 
losis, by sex and age group — United States, 2002-2007 
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*N = 52. Age was unknown for one patient, and sex was unknown for 
another patient. 


an unknown type of pork. Of the seven cases associated with 
commercial pork, five were linked to U.S. commercial pork and 
two to pork consumed while traveling in Asia. The two cases 
associated with noncommercial pork were linked to wild boar 
meat: one with wild boar meat from a farm and one with wild 
boar meat from a farmers’ market. Of the 43 cases for which a 
suspected meat product was identified, nonpork products were 
associated with 27 (63%) cases; bear meat was associated with 
21 (78%) of these cases. Of the six cases not associated with 
bear meat, two were attributed to consumption of U.S. com- 
mercial beef and one each to cougar meat, deer meat, either 
walrus or seal meat, and either bear or deer meat. Six patients 
reported consuming both pork and nonpork products, but the 
infected meat product could not be distinguished. 

Implicated meat was positive for 7richinella larvae in eight 
(67%) of 12 cases. Trichinella \arvae were found in U.S. 
commercial pork consumed by two patients who reported 
eating pork and bear sausage; no larvae were identified in the 
bear meat. In six cases, 7richinella larvae were identified in 
nonpork products: bear meat in five cases and cougar meat 
in one case. 

The method used for cooking the implicated meat was 
known in 30 (56%) cases, including four cases for which 
multiple methods were used. Meat was uncooked in five cases, 
fried in nine cases, cooked over an open fire or barbequed in 
11 cases, boiled in five cases, baked in two cases, stir-fried in 
one case, and microwaved or baked in one case. In three cases, 
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FIGURE 2. Number* of cases of trichinellosis associated with 
eating pork and nonpork products, by month of illness onset and 
source of infection — United States, 2002-2007 
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* N = 32; for 10 cases, the onset date was known, but the associated meat 
product was unknown 


meat was both boiled and fried; and in one case, meat was 


both boiled and stir-fried. In addition, two patients ate rare 
or partially cooked meat. 


During 2002-2007, six outbreaks involving a total of 16 
patients were reported by five states (Table 3). Two outbreaks 


TABLE 2. Number and percentage of trichineliosis cases, by 
type and source of implicated meat product — United States, 
2002-2007 


Meat type 


z 
9 


(%) 


(19) 
(13) 
(4) 
(9) 
(4) 
(2) 
(50) 
(39) 
(4) 
(2) 
(2) 
(2) 
(2) 
(31) 
(20) 
(11) 
(6) 
(4) 
(2) 
(100) 


Pork products 
Commercial 

Foreign travel 

U.S. commercial pork 
Wild boar meat 
Unknown source 


Nonpork products 
Bear meat 
U.S. commercial beef 
Cougar meat 
Deer meat 
Walrus or seal meat 
Bear or deer meat 
Unknown 
No information 
Both pork and nonpork 
Pork and deer 
Pork and hamburger 
Pork, hamburger, and poultry 
Total 


N 


occurred in Alaska. One outbreak each occurred in California, 
Minnesota, New York, and Tennessee. Bear meat was impli- 
cated in four outbreaks (12 cases), pork in one outbreak (two 
cases), and an unknown meat source of either pork or deer in 
one outbreak (two cases). 

In April 2002, five cases of trichinellosis in Alaska were 
associated with consumption of meat from a black bear 
that had been killed by a hunter in March 2002; the hunter 
brought three pounds of bear meat to a barbeque at a remote 
cabin and shared the meat with 10 other persons. Meat from 
the bear was unavailable for testing. Four patients were sero- 
positive for 7richinella antibodies, and one patient was linked 
epidemiologically to the barbeque. In September 2003, two 
cases of trichinellosis in Tennessee were associated with bear 
meat consumed in August 2003. The bear was hunted, and 
the meat was cooked over an open fire. Trichinella larvae were 
found in the bear meat implicated in this outbreak, and both 
patients were seropositive for Trichinella antibodies. In June 
2005, three cases of trichinellosis in Alaska were associated 
with meat from a bear that one of the outbreak patients killed 
during a hunting trip. Two patients reported consumption of 
uncooked bear meat during preparation of sausage. The meat 
was tested for 7richinella larvae, but no larvae were identified. 
In October 2006, two cases of trichinellosis in California were 
associated with consumption of fried meat from a bear killed 
during a hunting trip during the same month. 7richinella larvae 
were identified in the bear meat implicated in this outbreak, 
and both patients were seropositive for Trichinella antibodies. 
In August 2006, two cases of trichinellosis in Minnesota were 
associated with the consumption of either commercial pork 
or hunted deer meat. One child tested positive for Trichinella 
antibodies during a visit to an allergist for a history of con- 
stipation and stomach pain of >1 year. The other five family 
members were tested subsequently, and one sibling tested posi- 
tive for Trichinella antibodies. Each year, the family reportedly 
consumed 50-70 pounds of hunted deer meat mixed with 
commercial pork. In June 2007, two cases of trichinellosis in 
New York were associated with consumption of commercial 
pork. Both patients had tasted the uncooked meat while prepar- 


TABLE 3. Number of cases of outbreaks of trichinellosis 
among patients, by year, state, month of illness onset, and 
implicated meat — United States, 2002-2007 


State No. Month 


implicated meat 


Alaska April Bear meat 

Tennessee September Bear meat 

Alaska June Bear meat 

California October Bear meat 

Minnesota Unknown Commercial pork or wild deer 
New York March Commercial pork 
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ing pork and bear meat sausage. The pork was purchased fresh 
from a local market, and the bear meat was provided by a friend 
who had killed the bear during a hunting trip in California. 
Trichinella \arvae were found in the sausage and in the pork 
but not in the bear meat. Both patients were seropositive for 
Trichinella antibodies. 


Discussion 


The number of trichinellosis cases reported in the United 
States has declined since the U.S. Public Health Service 
began keeping records on the disease in 1947 (Figure 3). The 
decrease in the number of cases has mirrored the decline in 
the prevalence of Trichinella in commercial pork products as 
a result of changes in swine production practices (3,4). Risk 
factors for Trichinella infection in swine include feeding of 
Trichinella-infected waste products, consumption of rodents 
or other wildlife infected with 7richinella, and cannibalism 
among pigs within an infected herd (6). During the mid-20th 
century, laws that required the cooking of all garbage fed to 
swine were passed in an effort to control porcine vesicular 
exanthema (1953-1954) and hog cholera (1962) (7); this single 
change to a long-standing industry practice is thought to have 
played a major role in the decrease in prevalence of Trichinella 
in swine that occurred subsequently. In 1980, Congress passed 
the Federal Swine Health Protection Act (Public Law 96-468), 
which prohibited feeding potentially contaminated raw garbage 
to swine. In response to increasing concerns over the safety 
and biosecurity of the U.S. food supply, many states also have 
passed regulations that mandate the confinement rearing of 
swine, prohibit the feeding of all food waste to swine, limit 
swine exposure to rodents and wildlife, and ensure that dead 
pigs are removed from a herd immediately. 

The National Trichinae Certification Program, incorporated 
in the 2008 Farm Bill, was adopted after more than a decade 
of collaboration between U.S. government regulators and the 
U.S. pork industry to ensure the quality and safety of U.S. pork 
products (Voluntary Trichinae Certification Program, 9 C.ER., 
Part 149 [2009]). Under the program, three U.S. Department 
of Agriculture (USDA) agencies (the Animal and Plant Health 
Inspection Service, the Food Safety and Inspection Service, and 
the Agricultural Marketing Service) collaborate to verify that 
perk-production sites manage and produce pigs according to 
the program's required production practices (see Appendix). 
USDA audits pork production sites by collecting information 
about the site, pig sources, feed sources, feed-storage methods, 
rodent and wildlife control practices, carcass-disposal proce- 
dures, and facility hygiene. Pork-production sites that feed and 
house pigs in confinement structures can participate in the 
program on a voluntary basis and are certified as trichinae-safe 


FIGURE 3. Number of reported trichinellosis cases, by year — 
United States, 1947-2007 
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if they adhere to sanctioned production practices. USDA also 
verifies the identity of pork derived from pigs from certified 
production sites through slaughter and processing to maintain 
the link between certification and safety of meat available for 
purchase. Although the U.S. pork industry has been employ- 
ing good production practices for decades, the lack of a formal 
safety certification program diminished demand for U.S. pork 
exports as a result of a perceived risk for infection. Therefore, 
although participation is voluntary, certification benefits U.S. 
pork producers by enabling them to compete with other tri- 
chinae-safe pork producers in both international and domestic 
markets. Because modern pork-production systems have all but 
eliminated 7richinella as a food-safety risk in the United States, 
the program is a viable alternative to the time-consuming and 
expensive process of testing each pig carcass at slaughter, which 
had been required of U.S. pork exports by some large trading 
partners, including the European Union and Russia. 
Cooking, curing, and freezing are methods used to inactivate 
Trichinella \arvae in meats. USDA recommends that consum- 
ers of fresh pork cook the product to an internal temperature 
of 160 F (71 C). Although 7richinella larvae can be killed at 
temperatures as low as 131°F (55°C), the recommended tem- 
perature allows for cooking methods, particularly microwave 
cooking, that can result in uneven distribution of temperature 
throughout the meat. Curing, a processing method involving 
an interaction of salt, temperature, and drying time, is used 
in the preparation of many pork products (including sausage, 
ham, and pork shoulder). Although USDA recommends spe- 
cific curing procedures for the destruction of Trichinella larvae 
in pork, no curing procedure has been completely effective at 
inactivating all 7richinella larvae (Prescribed treatment of pork 
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and products containing pork to destroy Trichinae, 9 C.ER., 
Sect. 318.10 [2009]) (7). 

Sufficient freezing of Trichinella-infected meat will kill the 
encysted larvae of several Trichinella species; however, some 
species are resistant to freezing. The freeze-resistant Trichinella 
species found in the United States have low infectivity and per- 
sistence in pigs; therefore, the larval numbers reached in swine 
are not high enough to cause human trichinellosis, and freezing 
remains an effective method to control trichinellosis related 
to pork consumption’ (8,9). Conversely, game animals in the 
United States can be infected with freeze-resistant Trichinella 
nativa or Trichinella T6, and infective larvae have been iden- 
tified in frozen game meat in the United States. In 1995, an 
outbreak of 10 cases in Idaho occurred after ingestion of cou- 
gar jerky infected with a freeze-resistant species of Trichinella 
(10). In 2003, one patient was infected with 7° nativa after 
eating undercooked frozen bear meat from a slaughter house 
in upstate New York, and two Tennessee patients were infected 
with a freeze-resistant species of Trichinella after eating frozen 
meat from a bear hunted and killed in Canada (//). In 2004, 
freeze-resistant Jrichinella larvae were found in a black bear 
hunted and killed in New Hampshire (/2). Hunters and 
wild-game consumers need to be aware that freezing does 
not kill all 7richinella \arvae in wild game and that all game 
meat should be properly cooked to an internal temperature 
of 160 F (71 C) (6). 

During 1997-2001, the epidemiology of trichinellosis in the 
United States changed; for the first time, the number of cases 
associated with the consumption of meat products other than 
pork (30 cases) surpassed the number of cases associated with 
pork products (22 cases) (4). During 2002-2007, the number 
of cases associated with meats other than pork remained greater 
than the number of cases associated with pork products; the 
majority of these cases were associated with wild game con- 
sumption (Figure 4). Four of the six outbreaks that occurred 
during 2002-2007 were associated with consumption of wild 
game, specifically bear meat. 

During 2002-2007, more trichinellosis cases were associated 
with commercial pork products than with noncommercial pork 
products whereas during 1997-2001, cases linked to noncom- 
mercial pork outnumbered those associated with commercial 
pork products (3). During 2002-2007, five cases were associ- 
ated with consumption of U.S. commercial pork; Trichinella 
larvae were identified in the pork associated with two of these 
cases. Although the commercial pork industry and USDA have 
taken efforts to ensure the safety of U.S. commercial pork, a 


Federal regulations state that pork products <6 inches thick should be frozen 
at 53°F (-15°C) for 20 days, -10°F (-23°C) for 10 days, or -20°F (-29°C) for 
6 days (Prescribed treatment of pork and products containing pork to destroy 
lrichinae, 9 C.ER., Sect. 318.10 [2009)}). 


FIGURE 4. Number of reported trichinellosis cases, by source 
of infection — United States, 1975-2007 
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low risk for trichinellosis from commercial pork products still 
exists. In addition, two cases were linked to commercial pork 
consumed during foreign travel. Many countries have less 
stringent food safety regulations than the United States, which 
might lead to a greater risk for acquiring trichinellosis when 
consuming improperly prepared meat in these countries. 

The niche-market popularity of organic and free-range 
meat products has increased. The number of swine reared in 
USDA-certified organic livestock operations increased from 
482 in 1997 to 10,018 in 2005 (/3). Swine reared by these 
methods spend time outdoors, which is a known risk factor 
for Trichinella infection (14) because, unlike commercial pigs 
that are raised in confinement buildings, these swine poten- 
tially are exposed to, and thus could consume, the carcasses of 
Trichinella-infected wildlife. Whether any of the cases linked 
to U.S. commercial pork described in this report came from 
organic or free-range producers is unknown, but incorporating 
questions that would distinguish the type of operation from 
which the meat originated into standard trichinellosis case 
interview forms should be recommended to permit examina- 
tion of the possibility of consumption of pork from swine 
raised outdoors as a risk factor for trichinellosis. 

Because the consumption of 7ric/inella-infected meat by an 
animal host is required for transmission of infection, herbivores 
such as deer and cattle are atypical Trichinella hosts. However, 
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natural and experimental infections have been reported in 
cattle and deer (/5—/7), and trichinellosis outbreaks have 
been reported in Europe as a result of the consumption of 
undercooked horse meat (/8). During 2002-2007, two cases 
were associated with consumption of commercial beef, one 
with consumption of deer meat, and one with consumption 
of either bear or deer meat. As no leftover meat was available 
for testing in these cases, whether beef and deer meat were 
the true sources of infection is unknown; the true vehicle of 
infection might have been overlooked. Determining the source 
of a sporadic Trichinella infection can be challenging because 
much time can elapse between initial infection and when the 
infection is actually diagnosed, particularly in asymptomatic 
cases. Because detectable Trichinella antibody levels can persist 
many years after initial infection (/9) and previous infections 
might be diagnosed years later, the true source of Trichinella 
infection might not be recalled by the patient when a food 
exposure history is obtained. 

Seasonal peaks in trichinellosis in the United States have 
been reported previously; during 1997-2001, seasonal peaks 
associated with noncommercial pork products occurred dur- 
ing May—June, and seasonal peaks associated with bear meat 
occurred during August-September and November—December 
(3). During 2002-2007, no significant seasonal peaks occurred 
(Figure 2). However, an increase occurred in the number of 
cases associated with meat other than pork in April and dur- 
ing September—October. Of the 16 cases associated with meat 
other than pork during these months, 15 were associated with 
wild game and one with beef. These cases might be attributable 
to the consumption of wild game that was hunted during the 
spring and fall hunting seasons and indicate the importance 
of game meat in the epidemiology of trichinellosis. 


Conclusion 
Although changes in pork production and public health 


education regarding preparation of pork have been successful 
in reducing the incidence of trichinellosis in the United States, 
consumption of meat products other than pork continues to be 
an important source of infection. The change in the epidemiol- 
ogy of trichinellosis in the United States, where infection often 
is linked to the consumption of game meat, indicates a need 
to target education messages about trichinellosis to hunters 
and consumers of wild game, particularly bear. Information 
about risk for trichinellosis and proper food safety practices 
should be disseminated to all persons receiving permits to 
hunt bear or other carnivores and scavengers that are hunted 
for food. In addition, education messages should be targeted 
to consumers of pork from wild boar or pigs raised outdoors, 
and to travelers who might consume improperly cooked meat 
during international travel. Finally, although the number 


of cases associated with U.S. commercial pork continues to 
decline, and the risk for trichinellosis from consumption of 
this pork is low, public health prevention messages regarding 
safe pork preparation and cooking practices also sheuld be 
targeted toward consuimers. 
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Appendix 


Trichinae Certification Program Final Rule, Code of Federal Regulations, 
October 2008 


The movement of all non-breeding swine 5 weeks of age 
or older into or from the pork production site must be docu- 
mented in an animal movement record that ensures that all such 
swine moved into or from the site can be subsequently traced 
back to that site, or to any previous site (if applicable). 

All non-breeding swine entering a site must have originated 
from another certified production site, except for non-breeding 
swine less than 5 weeks of age may have originated from either a 
certified or noncertified production site. The animal movement 
record must include the PIN of the certified production site 
from which the swine originated. If the swine are less than 5 
weeks of age and come from a noncertified site, then the animal 
movement record must provide the name and full address of 
the noncertified site where the swine originated. 

Feed or feed ingredients from offsite sources that are used 
at the site must meet good manufacturing practices or other 
quality assurance standards recognized by the feed industry. 
The adherence to good manufacturing practices or other quality 
assurance standards must be documented in a feed mill quality 
assurance affidavit. 

Swine at the site must be housed and fed in a confinement 
unit. The confinement unit, feed preparation and storage 
areas, and office areas and connecting hallways at the site must 
be inspected regularly and found free of signs of rodent and 
wildlife activity. Any movable harborage (exterior or interior) 
on the site that is not necessary to the day-to-day operation of 
the site must be removed. Harborage that cannot be removed 
or is movable but necessary to the day-to-day operation of the 
site must be checked for signs of rodent or wildlife activity. In 
addition, domesticated animals, including pets such as dogs 
and cats, must be excluded from the confinement unit and 
feed preparation and storage areas at the site. Exterior rodent 
bait stations and/or traps must be placed around the perimeter 
of the confinement unit. Exterior rodent bait stations and/ 
or traps also must be placed around areas of potential rodent 
entry into the confinement unit. Interior rodent bait stations 
and/or traps must be placed so that swine will not come in 


contact with the bait or trap. Rodent bait stations and/or traps 


also must be placed near exterior or interior harborage on the 


site that cannot be removed or that is movable but necessary 
to the day-to-day operation of the site. In all instances, rodent 
bait stations must be intact, systematically maintained, and 
contain fresh bait that consists of an EPA-registered rodenticide 
formulation that is applied according to its label. In addition, 
a sterile zone must be maintained around the perimeter of 


the confinement unit. The sterile zone must be devoid of any 
harborage or feed or water sources that could attract rodents or 
wildlife, but must contain rodent bait stations and/or rodent 
traps. The sterile zone also must be devoid of any vegetation 
unless it is decorative vegetation that is well maintained. A 
sterile zone with decorative vegetation will require increased 
rodent control measures. The producer must provide docu- 
mentation of rodent control practices by maintaining at the 
site an up-to-date rodent control logbook with a site diagram 
and other recordkeeping evidencing implementation of rodent 
control measures, which can include documents provided by 
a pest control operator. 

Feed or feed ingredients stored at the site must be prepared, 
maintained, and handled in a manner that protects the feed or 
feed ingredients from possible exposure to or contamination 
by rodents or wildlife. Any movable harborage in the imme- 
diate vicinity of feed production and feed storage areas that 
is not necessary to the day-to-day operation of the site must 
be removed. Harborage that cannot be removed or harborage 
that is movable but necessary to the day-to-day operation of 
the site must be checked for signs of rodent or wildlife activity. 
Rodent bait stations and/or traps must be placed around (and 
in, if applicable) all feed preparation and storage areas, as well 
as near any harborage in the vicinity that cannot be removed. 
The rodent control logbook must document that adequate 
rodent control procedures have been implemented in the feed 
production and feed storage areas. 

Swine must not have access to dead or live wildlife at the site. 
Dead or live wildlife must not be intentionally fed to swine. 

Swine at the site must not be fed waste that contains meat. 

Procedures must be in place and carried out for the prompt 
removal and proper disposal of dead swine or swine remains 
found in pens in order to eliminate the opportunity for can- 
nibalism, as well as to prevent the attraction of rodents or 
wildlife. Such procedures must be documented in the animal 
disposal plan. 

General hygiene and sanitation of the site must be main- 
tained at all times to prevent the attraction of rodents and 
wildlife. Solid non-fecal waste (facility refuse) must be placed 
in covered receptacles and be regularly removed from the 
site. Spilled feed also must be regularly removed and properly 
disposed of. 

All records required must be kept up to date and readily 
available for inspection at the site. 
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